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ABOUT NTIS 


NTIS, an agency of the U.S. Department of Commerce, is 
the central source for the public sale of U.S. Government- 
sponsored research, development, and engineering reports, 
as well as foreign technical reports and other analyses 
prepared by national and local government agencies, their 
contractors, or grantees. It is the central source for federally 
generated machine-processable data files, and manages the 
Federal Software Center for intragovernment distribution. 
NTIS is one of the world’s leading processors of specialty in- 
formation. 


The NTIS information collection exceeds 1.2 million titles, 
about 200,000 of which contain foreign technology or 
marketing information. All are permanently available for sale, 
either directly from the 80,000 titles in shelf stock or from the 
microfiche masters of titles less in demand. Seventy thou- 
sand new reports of completed research are added to the 
data base annually. In the same period NTIS supplies its 
customers with more than 6 million documents and 
microforms. It ships about 23,500 information products daily. 


Full summaries of current U.S. and foreign research 
reports and other specialized information, in hundreds of 
subject categories, are published regularly by NTIS in a wide 
variety of weekly newsletters, a biweekly journal, an annual 
index, and in various subscription formats for other Federal 
agencies. The complete texts of the reports cited are sold in 
paper and microform. 


Anyone seeking the latest technical reports or wanting to 
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Availability 


NTIS announces reports supplied from many sources; copies of 
most items, but not all, are available from NTIS. Some reports must 
be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&I), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that im- 
mediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” printed in the primary availability 
statement. Reports not available from NTIS have the words “Not 
Available NTIS” printed there. 


Not Available NTIS 
To find where to order reports listed as “Not Available NTIS,” look to 
the entry just before the abstract for the secondary availability state- 


— 


compile unique subject groups of abstracts may search the 
NTIS Bibliographic Data Base online, using the services of 
organizations that maintain the data base for public use 
through contractual relationships with NTIS. Or, the whole 
data base may be leased in machine-readable form directly 
from NTIS. The more timely abstracts are continually 
grouped by NTIS into paperbound “Published Searches,” 
covering over 4,000 topical subject areas. 


Customers with well-defined continuing interests sub- 
scribe to a standing. order microfiche service (SRIM) which 
enables them automatically to receive the full texts of only 
those documents relating to their individual requirements. A 
similar service provides the automatic distribution of paper- 
bound reports. 


NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code (1151-7). 
The law establishes a clearinghouse for scientific, technical, 
and engineering information and directs NTIS to be self- 
supporting. 


NTIS, therefore, is a unique Government agency sustained 
only by its customers. it operates very much as a business, 
but in the public service. All the costs of NTIS products and 
services, including rent, telephone, salaries, marketing, 
postage, and all other usual costs of doing business are paid 


from sales income, not from tax-supported congressional ap- 
propriations. 


ment. There are a variety of statements on availability varying from 

an entry that tells where the report was published to specific order- 

ing instructions such as “Paper copy available from ERIC Document 

Reproduction Service.” When NTIS can supply specific ordering in- 

structions, it does so. However, when such information is not 

available to NTIS, contact your local librarian, who may be able to 
help you. 


Paper and Microfiche Copies 

If the primary availability statement has a price code entry such as 
“PC AO4/MF AO1,” you can place your order directly with NTIS. A 
report may be available in paper copy (PC) or microfiche (MF) or 
both; if both forms are available, price codes will be given for both 
PC and MF. To determine the current price, consult the price-code 
table printed on the outside back cover of the most current issue of 
GRA&lI. Then, please use the order form bound into GRA&I, or a 
copy, to place your order. Be sure to include the NTIS order 





number, the quantity, form, and the order fulfillment options you 
want—eg, magnetic tape mode. 


Other Microforms and Subscriptions 

If the report is offered on a subscription basis, or as 16 or 35mm 
microfilm, the secondary availability statement will so indicate. You 
may need to write or telephone NTIS for specific instructions on or- 
dering such material; if you have any questions, please write or 
telephone for clarification (703-487-4630). 


Order Fulfiliment Options 

NTIS offers three order fulfillment options; REGULAR, PREMIUM, 
and RUSH. If you need assistance with your order, NTIS offers an 
identification. service for NTIS order numbers, prices, and 
availability. Ko expedite the identification service, a telephone 
answering device is used (703-487-4780). Your recorded questions 
are answered by mail the following working. day. 


Regular Service. Your order can be placed by mail, by telephone, 
or in person at one of our sales desks. Current U.S. Postal Service 
parcel post delivery time is from 9 to 30 days. You can request 
delivery by first class mail (surcharge of $3 for each copy ordered 
to North American Continent addresses) or, if you are not a North 
American Continent customer, you may request foreign airmail 
(surcharge of $5 per copy ordered). You may elect to pick up at 
the NTIS Springfield sales desk (5285 Port Royal Road, Spring- 
field, VA 22161, telephone 703-487-4650) or at the NTIS Wash- 
ington Information Center & Bookstore, Rm. 1067, Department 
of Commerce, 14th Street, N.W., Washington, D.C. 20230, tele- 
phone 377-0365. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by COSATI* 
Classification. This scheme uses 22 broad subject categories which 
are further separated into 178 subcategories. A bibliographic 
record is listed in one subcategory only. There are no cross 
references except in the indexes. Within a subcategory, entries are 
listed alphanumerically by the NTIS order number. 


Access Points 


There are several ways to determine where a particular topic or 
citation is in GRA&|. The titles of the broad subject categories 


* Committee on Scientific and Technical Information 


Premium Service. This service is available only to NTIS Deposit 
Account customers. This service uses first class mail delivery (rather 
than fourth class) to expedite delivery. The surcharge is $3.50 for 
each copy ordered; for example, if you order three copies of one 
report or one copy each of three reports, the surcharge in either 
case would be $10.50. All Deposit Account customers receive a 
Premium Service ID number that they can use to place telephone 
orders, using a Western Union 24-hour toll-free number. 


Rush Handling. NTIS fills these orders within eight working hours 
of receipt; no mail orders for rush handling are accepted. Your order 
can be placed using NTIS's toll-free number (800-336-4700), or by 
telegram, by Telex (89-9405), by Telecopier (703-32!-8547); or in 
person at one of NTIS sales desks. Orders for mail delivery (by 
First Class Special Delivery) are accepted only from customers 
having NTIS Deposit Accounts, American Express, Master Card, 
or Visa accounts; the surcharge is $10 for each copy ordered. If the 
order is for personal pickup at one of NTIS’s sales desks, the 
surcharge is $6 for each copy ordered. This service guarantees that 
your order receives immediate validation, verification of availability, 
and individual hand processing through inventory control and the 
warehouse, and priority printing if reproduction from film is required. 


Ordering From Outside the United States. To better serve 
overseas clients NTIS has more than 30 organizations around 
the world which provide local access to NTIS products and 
services. These agencies are equipped to handle all inquir- 
ies concerning services provided by NTIS. For a list of these 
agencies, please refer to the inside back cover. 


are listed on the back cover, with an edge index to the journal 
location. Also, subject category and subcategory titles are used 
as running heads on each page of the Reports Announcement 
section of the journal. Specific citations can be located by search- 
ing the indexes by keyword, personal author name, corporate 
author name, contract number, grant number, report number, or 
NTIS order number. The page number of the main entry in the 
Reports Announcement section is given with each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


You can use the Edge Index on the outside back cover to locate the 
beginning of each category within the Reports Announcements sec- 
tion. 


Category 1. Aeronautics 


Subcategories: Aerodynamics; Aeronatuics; Aircraft; Aircraft Flignt Control and instrumentation; 
Air Facilities 


Category 2. Agriculture 


Subcategories:Agricultural Chemistry; Agricultural Economics; 
Agronomy and Horticulture; Animal Husbandry; Forestry 


Agricultural Engineering; 


Category 3. Astronomy and Astrophysics 


Subcategories: Astronomy; Astrophysics; Celestial Mechanics 


Category 4. Atmoshpheric Sciences 


Subcategories: Atmospheric Physics; Meteorology 


Category 5. Behavioral and Social Sciences 


Subcategories: Administration and Management; Documentation and information Technology; 
Economics; History, Law and Political Science; Human Factors Engineering; Humanities; 
Linguistics; Man-machine Relations; Personne! Selection, Training and Evaluation; Psychology 
(individual and Group Behavior); Sociology 


Category 6. Blological and Medical Sciences 


Subcategories: Biochemistry; Bioengineering; Biology; Bionics; Clinical Medicine; Environmental 
Biology; Escape, Rescue, and Survival; Food, Hygiene, and Sanitiation; industrial (Occupational) 
Medicine; Life Support; Medical and Hospital Equipment; Microbiology; Personnel Selection and 
Maintenance (Medical); Pharmacology; Physiology; Protective Equipment; Radiobiology; Stress 
Physiology; Toxicology; Weapon Effects 


Category 7. Chemistry 


Subcategories: Chemical Engineering; Inorganic Chemistry; Organic Chemistry; Physical 
Chemistry, Radio and Radiation Chemistry 


Category 8. Earth Sciences and Oceanography 


Subcategories: Biological Oceanography; Cartography; Dynamic Oceanography; Geochemistry; 
Geodesy; Geography: Geology and Mineralogy; Hydrology and Limnology; Mining Engineering; 
Physical Oceanography; Seismology; Snow, Ice, and Permafrost; Soil Mechanics; Terrestrial 
Magnetism 


Category 9. Electronics and Electrical Engineering 


Subcategories: Components; Computer, Electronic and Electrical Engineering; information 
Theory; Subsystems; and Telemetry 


Category 10. Energy Conversion (Non-propulsive) 


Subcategories: Conversion Techniques; Power Sources; Energy Storage. 


Category 11. Materials 


Subcategories: Adhesives and Seals; Ceramics, Refractories,and Glasses; Coatings, Colorants, 
and Finishes; Composite Materials; Fibers and Textities; Metallurgy and Metallography; Mis- 
cellaneous Materials; Oils, Lubricants, and Hydrautic Fluids; Plastics; Rubbers; Solvents, 
Cleaners, and Abrasives; Wood and Paper Products 


Category 12. Mathematical Sciences 


Subcategories: Mathematics and Statistics; Operations Research 


Category 13. Mechanical, Industrial, Civil, 

and Marine Engineering 
Subcategories: Air Conditioning, Heating, Lighting, and Ventilation; Civil Engineering; Construc- 
tion Equipment, Materials, and Supplies; Containers and Packaging; Couplings, Fittings, Faster- 
ners, and Joints; Ground Transportation Equipment; Hydraulic and Pneumatic Equipment; in- 
dustrial Processes; Machinery and Tools; Marine Engineering; Pumps, Filters, Pipes, Fittings, 
Tubing, and Valves; Safety Engineering; Structural Engineering. 


Category 14. Methods and Equipment 
Subcategories: Cost Effectiveness; Laboratories, Test Facilities, and Test Equipment; Recording 
Devices; Reliability; Reprography 


Category 15. Military Sciences 


Subcategories: Antisubmarine Warfare; Chemical, Biological, and Radiological Warfare; Defense; 
Intelligence; Logistics; Nuclear Warfare; Operations, Strategy, and Tactics. 


Category 16. Missile Technology 


Subcategories: Missile Launching and Ground Support; Missile Trajectories; Missile Warheads 
and Fuses; Missiles 


Category 17. Navigation, Communications, Detection, and 
Countermeasures 


Subcategories: Acoustic Detection; Communications; Direction Finding; Electromagnetic and 
Acoustic Countermeasures; Infrared and Ultraviolet Detection; Magnetic Detection; Navigation 
and Guidance; Optical Detection; Radar Detection; Seismic Detection. 


Category 18. Nuclear Science and Technology 
Subcategories: Fusion Devices (Thermonucilear); Isotopes; Nuclear Explosions; Nuclear In- 
strumentation; Nuclear Power Plants; Radiation Shielding and Protection; Radioactive Wastes and 
Fission Products; Radioactivity; Reactor Engineering and Operation; Reactor Materials; Reactor 
Physics; Reactors (Power); Reactors (Non-power); SNAP Technology. 


Category 19. Ordnance 
Subcategories: Ammunition, Explosives, and Pyrotechnics; Bombs; Combat Vehicles; Explo- 


sions, Ballistics, and Armor; Fire Control and Bombing Systems; Guns; Rockets; Underwater 
Ordnance 


Category 20. Physics 


Subcategories: Acoustics; Crystallography; Electricity and Magnetism; Fluid Mechanics; Masers 
and Lasers; Optics; Particle Accelerators; Particle Physics; Plasma Physics; Quantum Theory; 
Solid Mechanics; Solid-state Physics; Thermodynamics; Wave Propagation. 


Category 21. Propulsion and Fuels 
Subcategories: Air-breathing Engines; Combustion and Ignition; Electric Propulsion; Fuels; Jet 
and Gas Turbine Engines; Nuclear Propulsion; Reciprocating Engines; Rocket Motors and 
Engines; Rocket Propeliants. 


Category 22. Space Technology 


Subcategories: Astronautics; Spacecraft; Spacecraft Trajectories and Reentry; Spacecraft 
Launch Vehicles and Ground Support 


This categorization scheme is the one endorsed in 1964 by the Committee on Scientific & Technical 
Information (Cosati) of the Federal Council for Science & Technology. A booklet describing these 
categories is available from NTIS; the NTIS order number is AD-612 200, the price codes are PC 
AO4/MF AO1 
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ABSTRACT 
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PUBLISHED 
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FORMATS 


Abstract Newsletters announce in 26 subject categories summaries of most unclassified fed- 
erally funded research as it is completed and made available to the public. Abstracts of reports 
appear in as many categories as appropriate, and do so within a few weeks of their receipt 
from the originating agencies. Generally, the technical report summaries have been prepared 
by the author. The final issue of the year is a subject index containing up to 10 subject postings 
and an NTIS Order/Report Number index. The titles of newsletters available on subscription 
are: 


@ Administration & Management @ Health Planning & Health 

@ Agriculture & Food Services Research 

@ Behavior & Society @ Industrial & Mechanical Engineering 

@ Biomedical Technology & @ Library & information Sciences 
Human Factors Engineering @ Materials Sciences 

@ Building Industry Technology @ Medicine & Biology 

@ Business & Economics @ NASA Earth Resources Survey 

@ Chemistry Program (bimonthly) 

@ Civil Engineering @ Natural Resources & Earth Sciences 

@ Communication @ Ocean Technology & Engineering 

@ Computers, Control & @ Physics 
Information Theory @ Problem-Solving Information for 

@ Electrotechnology State & Local Governments 

@ Energy @ Transportation 

@ Environmental Pollution & Control @ Urban & Regional Technology 

@ Government Inventions for Licensing & Development 


All are weekly publications except where noted. For a price list and sample copies please write 
to Subscriptions, NTIS, Springfield, VA 22161. 


SRIM (Selected Research in Microfiche) is an automatic biweekly service available from NTIS 
to help you expand your coverage of U.S. Government research and development at a cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, but only in the subject areas you select. 
You get the reports in microfiche without having to track down a specific report and order it. 
For full contro! of your SRIM collection, you can order the quarterly index service (cumulated 
annually). For further details, telephone SRIM information (703) 487-4640 or write to NTIS. 


Published Searches are bibliographies, with abstracts in most cases, prepared in anticipation 
of user’s needs. The NTIS Bibliographic Data File, as well as international databases covering 
subjects from food sciences to pollution to management, is the source for the bibliographies. To 
get a copy of the Master Catalog of Published Searches, listing the more than 3,500 bibliographies 
available, send $5 to NTIS and ask for PB82-105024. The price of the catalog will be deducted 
from the cost of your first Published Search. Or, write for one or two of the nine new FREE mini- 
catalogs, listing available Published Search titles by subject categories: 


@ Communication and @ Engineering 
Electrotechnology @ Business and Management 

@ Energy @ Environment 

@ Computers @ Health and Medicine 

@ Agriculture and Food @ Physical Sciences 


Products listed in GRA&I are available in a variety of formats. 

Paper copy (PC)—copies or reprints of the original report. 

Microfiche (MF)— 105 x 148.57mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm— 16mm. 

Microfilm—35mm. 

Magnetic tape—7- or 9-track recording modes. 
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ilosophy that on ‘authorized vehi- 

be permitted to use the HOV lanes. Vanpooils 
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wees demand primarily using data from Houston, 
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‘and controlled is a complex and highly controver- 
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i i land broad 


<a tape unas adanmed ty Ekman 
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in set of 4 reports PC E99, PB83- - “ a Serene One pana 


168 

aft dag gd also Volume 1, PB83-240671 and Volume 3, 
Tor Haz- -P883-240697.Portions of this document are not fully 

2.W 


Papers. legible. 
of Hazard for Se- Se ae Pape OS ee Cee 
83, 231 The five-volume report gives results of a continuous 
See alco Part D, PB89-220082, and Part B, PBES emissions at Indiana 
Also available in set of 4 reports PC E99, PB83- 
239921. 


This volume contains papers written for OTA to assist 
in preparation of the TECHNOLOGIES AND 
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Environmental Protection Agency, Ann Arbor, Mi. Con- 
trol Technology Assessment and Characterization 
Low Mileage Catalyst Evaluation with a Methanol- 
Fueled Rabbit - interim Report. 


of the Annual Dredging Seminar 


IE Nerbich 
_ J.B. . 20 Oct 82, 156p TAMU-SG-83-111, 
CDS-271, NOAA-83072801 
NA81AA-D-00092 
See also PB83-138248. 
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a dredge given sediment. 
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Concrete specimens with a 28 day compressive 
strength of about 36 MPa were tested at several ages. 


82- 83, 
“aa Walter J. Rossiter, Jr. Jun 83, PB83-235044 Not available NTIS 
National Bureau of Standards, Washington, DC. 


inal rept., 
phe -3§ Knab, and James R. Clifton. 1982, 12p 
Sponsored in part by Defense Nuclear Agency, Wash- 


ington, DC. 
Pub. in Cem. Concer. Res. 12, p359-370 1982. 
of Carbonaceous Fuels: 

D. H. Stuermer, and M. A. Tompkins. 1980, 10p 
CONF-801249-1 
DOE workshop on basic research in organic geochem- 
istry to national energy needs, St Petersburg, 
FL, 15 Dec 1980. 


| HE : 
HERE 


up to about 40 percent or more 
impacts to failure. 


deflection (flexure), coefficient of li thermal 
mum e), of linear PB83-235689 PC A03/MF A01 
expansion, and thermal shock factor. Lehigh Univ., Bethlehem, PA. 


Long-Term Rehabilitation of Salt-Contaminated 
AD-A130 586/1 PC A04/MF A01 Decks. 


Bridge 
Army Engineer Waterways Experiment Station, Vicks- Final rept., 

MS. Structures ry J. A. Manson, R. G. Slutter, J. W. Vanderhoff, R. E. 
Investigation of Cement Pastes and Related Mate- , and P. D. Cady. Apr 83, 43p ISBN-0-309- 
rlais by Scanning Electron Microscopy and X-Ray 03573-2, NCHRP-257 
Diffraction. Sponsored in part by American Association of State 
Final rept., oe and Transportation Officials, Wi 
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, London (England). Revision of report dated _ ing of the concrete prior to impregnation. 
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and Other Pollutants), 
Hans Gustafsson, and Goeran Stridh. 1982, 27p SP- 
RAPP-1982:05 
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lor formaldehyde other volatile 
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1977 , 1983 (Citations from the Rubber and 
Plastics Association Data Base). 

Rept. for 1977-Jul 83. 


Using ‘ 
D.M. and W. W. Wilcox. 14 May 80, 16p 
CONF 8008752 


MECHANICAL, INDUSTRIAL, CIVIL, AND MARINE ENGINEERING—Field 13 


Ground Transportation Equipment—Group 13F 


Gomputeen of Go Ghanetn 0 Sets lieet 
(Carbon Fibre Reinforced Plastics) 
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full boiling range unleaded (FBRU) fuels was 5.1 Re- 
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ORI for 89 cars with full 


est 
Summary Report: 1973-1981. 

83, lept no. CRC-529 
Contract DAAKTO-B1-6.0128 

objective of the Carburetor Test Procedure Panel 
was to develop a viable laboratory test 
dure for evaluating the effect of on for- 
mation of deposits in the throttle body area of carbure- 
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tainability requirements. This successful low-cost 
Yught be applicable to other similar projects. 
citation 08:032001) 


Overview ‘83. 
D. G. Beremand. 1982, 17p NAS 1.15:63405, E- 
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Eng. Conf., Orlando, Fla., 21-26 Aug. 1983. 
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L. G. O’Connell. Dec 80, 37p CONF-801242-5 
Contract W-7405-ENG-48 

Electric and hybrid vehicle advanced technology semi- 
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portation of Radioactive Material. 

J. D. McClure, R. B. 
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ing Results. 
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and Nuclear Energy in Canada. 
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U.S. Sales Only. 
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RHOLDbs 5454 PC A03/MF A01 


RHO-LD-104 


RROLDIOd Noe fOr Ci NEC AGS/ME A01 


RHO-LD-138 


Basalt Aquifer identification Correlation and Sampling Activ- 
ities. a ee 


PC A03/MF A01 
RHO-LD-142 
Sake ot Nak, Mpeeass utes te enees tek 


Hanford High-Level Defense Waste. 
a 5434 PC A04/MF A01 
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RHO-LD-153 

Effect of Hot-Pressing Conditions on the Properties of 

lodide Sodalite. 

RHO-LD-153 5435 PC A04/MF A01 
RHO-SA-50 

Instrument for Cente Se ot ee oe 
tivities of Molten Glass Candidates for immobilizing Hanford 


Nuclear Defense Wastes. 
RHO-SA-50 5435 PC A03/MF A01 
RHO-SA-93 


SE Sm Cent Retieeeee 
RHO-SA-93 PC A03/MF A01 


PC A02/MF A01 


SEES Ge Grpertiion Somes, RENO eR, Sa 


HOST: 23 5435 PC A10/MF A01 


RI/RD83-104 
Hybrid Hydrostatic/Ball Bearings in High-Speed Turboma- 


N83-27213/8 5400 PC A17/MF A01 
RI-87 


by 0.86 and 4. 0 GeV Protons. 
5477 PC A03/MF A01 


Thorium Isotopes Transfer from Arable Soils into Agricultur- 


al 
Ri-102 5310 PC A02/MF A01 


RIJNHUIZEN-78-113 


Numerical Calculations on the Anomalous Current Penetra- 
tion in a Toroidal Plasma. 
RIJNHUIZEN-78-113 5481 PC A04/MF A01 


RIJNHUIZEN-79-117 
Parameter Calculation of a Screw-Pinch Reactor with Elon- 


RUNHUIZEN-79-117 5420 PC A03/MF A01 
of the Formation of Solitons 

5481 PC A03/MF A01 

Probabilistic Assessment of Light Water Reactor Fuel Per- 


formance. 
RISO-390 5450 PC A04/MF A01 
RL-80-004 


Instantons, theta-Vacua, Confinement..... A Pedagogical In- 
troduction. 


RL-80-004 5477 PC A08/MF A01 
RLO-SA-79-1 


— Hanford Safety and Environmental Protec- 
RLO-SA-79-1 5305 PC A03/MF A01 
Pian for Decom- 

Energy Contami- 

5450 PC A24/MF A01 


Geothermal Resource Assessment of Mount Hood. Final 
ALO. 1040 5341 PC A0S/MF A01 


Use in Fast Spectra. 
* Secombe 1, 1977. 
PC A03/MF A01 


Studies of Actinide Waste Burnup and 
October 


ALO 2287 /Taad 


RLO-2229-T3 
Spee Craenes banned ee oe 
Status of Arctic Animals. Rein- 
deer Research, 1967. atten, 8 4 
RLO-2229-T3 PC A06/MF A01 
pre no ae 


Possible Approaches for interfacing POD (Program Oper- 
anc SEM (Sytem Encyoopeda Manager) ) 
Language) 


ADAI30 7 PC A03/MF A01 
RR-2/83 


Vibration of Timber Floors - A Literature Review, 
PB83-233817 5403 PC E05/MF E05 
RR-140 


Studies in Dye-Tracing Techniques and Karst Hydrogeo- 
“ 17 5334 PC A0S/MF A01 


tritional and 


RR-205-17 


romeo ne 


Considerations for an Urban Vehicle De- 
— Freeway 


Demand. 
PC A03/MF A01 


PB83-240465 
RRC-21 
See SC Specaes Corte 6 fun Maw 


~— 5435 PC A02/MF A01 


"Fat Reaporse Stes Saal Sou Tarmocoupe 
5450 PC A02/MF A01 
moet 


Potential Sensors for Sodium Loops. 
RAC-31 ~~ 5450 PC A02/MF A01 
RRC-35 


Time-Temperature-Sensitization Diagram for VIRGO 14 SB 
Steel. 


RRC-35 5375 PC A02/MF A01 
RSRE-MEMO-3584 
Axis Test Box Hardware Report. 
AD-A130 410/4 
SAAS-247 


Practical Measuring Facilities for Direct incorporation Moni- 


Sank-247 5302 PC A03/MF A01 
-DEN 

AEM (Arsenal Exchange Model)/SOSAC Expansion Modifi- 

cation and Maintenance. 

AD-A130 266/0 5408 PC A02/MF A01 


SAI-84-176-WA 


5393 PC A03/MF A01 


5347 PC A02/MF A01 


Proceedings of a Workshop (14th 
at Virginia on 23 June 1983. _ 
AD-A130 251/2 5346 PC A16/MF A01 


Actinide ‘Transmutation 
f and Transportation: Appendix. 
ORNL/Sub-80/31048/1 
SAI-444-80-423-LJ 
Ses ¢ Cee Coneyin Sones Geb 
Standards for Dehumidifiers. er | 
EMcioney Stade Hy AR, 
E Standards Program. 
5385 PC A02/MF A01 
SAI-00979-1 
ennad Levele end Radisiodine tdeehoring Techotause te 
LWR Operations. 
1 5435 PC A03/MF A01 
SAN-0034-T2 
pom my ay pe eS 6 a 
Grown Microaigae. Final Report, October 1, 1976- 


ae” 
5306 PC A12/MF A01 


ae of Corrosion of Structural Materials in Contact 
with Coal Chars in Coal Gasifier Atmospheres. Semi-Annual 


5376 PC A03/MF A01 


5308 PC A16/MF A01 


SAN-0113-035-T1 


SAN OTISOSSTT ea68 “PC ADS/ME AOI 


SAN-0115-097-T1 


SAN-0115-097-T1 
SAN-0115/105-1 
Direct 


Electrochemical Generation of 
for the Period 16 May 1977 to 15 
115/105-1 5363 


SAN-115/134-1 
Research on Rueree Saeed Processes for Laser iso- 


Laser Development. 


11 noel 5325 PC A03/MF A01 


SAN-115/136-2 
| Term impact of 


Technical Report JSR- 
SAN-118/1962 


SAN-0115/140-1 


Line-Focus Solar Cee ee a ee |. Topical 
Sahoiiehaon ‘ P3864 PC A06/MF A01 


Carbon Dioxide on Cii- 
"5272 PC A09/MF A01 


5341 PC A06/MF A01 


Plant Cost, and Perform- 
5364 MF AO1 


SAN-1284-T2 5364 PC A04/MF A01 


SAN- 1429-66 
ber 1970. ’ 
SAN-1429-56 5314 PC AG3/MF AO1 


SAN-1442-T1 


Electric Fuel Nozzles for Combustors. 
SAN-1442-T1 5487 


pm ge hy A Heterojunction Cell Re- 
search. Technical Progress Report No. 4, June 1, 1978- 


Poet Sy 1978. 
5364 PC AG3/MF AO1 
SAN-1483-1/5 


Conceptual Design of Advanced Central Receiver Power 
Systems Sodium-Cooled Receiver Volume 4. 
Commercial and Pilot Plant Cost Data. Final 
SAN-1483-1/5 5364 PC 
SAN-1484-2 

institutional for the Utah Consortium for 
ieeem ects, Redtaceren nw 
SAN-1484-2 PC AO6/MF A01 


PC AQ4/MF AG1 


Thermal Conversion Power System Develop- 
Final 
via Report 5364 PC A21/MF A01 


Federal Tax Credits for Residen- 


5385 PC A10/MF A01 
SAN-1731-T1 
Comparative Characteristics of 
Powered Vand Toole Part wt t Conte Briefing. Final 
1731-T1 5401 PC A03/MF A01 
SAN-1731-T3 


SAN-1731-T3 


SAN-1745-1(V.1) 


5358 5568 BC AOT/ME A01 


Production: 


Volume |. Final Technical < 
SAN-1745-1(V.1) 5359 PC ADe/ MAP At 
SAN-1745-2 


Solar Central Receiver Prototype Heliostat: Phase |. Techni- 


SAN ase , 5350 PC A0S/MF A01 

SAN-2207-T3 

Report No, 2.7 January 1076-90 March 1078 , 
5364 PC A0S/MF A01 

SAN-2207-T4 

Thin Film 


SAN a2O7- Ta 


Wind Characteristics for Field Testing of Wind Energy Con- 


version 
SAND-78-1563 5359 PC A04/MF A01 
SAND-78-2222C 


Gupperin Aaa Souter nna 


5376 PC A03/MF A01 
SAND-78-2345C 


Direct Uranium Measurement 


Uranium the Prompt Fission Neu- 
tron Method of Pulsed Neutron 
SAND-78-2345C 


A01 
SAND-78-8190 


SAND-78-8180 Y 5950 PC A0S/MF A01 


October 26,1983 OR-51 
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SAND-79-0060 
SES Dee Casa Get & Ce fees ee 


6278 PC A03/MF A01 
SAND-79-0114 


Measurements and Calibra- 
Apparatus for Rock Testing to 250 
6332 PC A04/MF A01 


Bpen ity eee eee ee 
SAND-79-0199 5436 PC A02/MF A01 


SAND- 79-0368 
Report Sega at the Los Medanos 
Wate jotaton Pram WPP) Aron ot New’ Mesdoo 
Sane 70-0960 6303 PC A22/MF A01 
SAND-79-0387C 
Microstructural Studies of Thick Film Resistors Using Trans- 
Microscopy. 


mission Electron 
5346 PC A02/MF A01 


Far Field Thermal Calculations for the WIPP Site in SENM. 
SAND-79-1013C 5435 PC A02/MF A01 


SAND-79- 1028 
Power Transmission Through a Nonideal, Multilayered Pi- 
ezoelectric Device. 
SAND-79-1028 5364 PC A02/MF A01 
SAND-79- 1322 


mertof Artery Shale Conainng Tomei On 


SAND 70-1902, Sa? Bc A02/MF A01 


73-1 


interface for the Nicolet Explorer 


woe 6414 PC AG3/MF A01 


BAND-79- 1668 
Overview of the Software for the Telemation/Sandia Unat- 
Surveillance System. 


tended Video 
SAND-79-1668 6450 PC A03/MF A01 
SAND-79- 1679 
Seabed Two-Dimensional 
Disposal Project Axdsymmetric 
SAND-79-1679 6435 PC A04/MF A01 
SAND-79-1700 


Eneised Gedental yen SECS nn 
79-1700 ee PC AG4/MF A01 


SAND-79- 1706C 


A i 


"Tailliaies Gihdptach emits Chetan 


Software. 

SAND-79-1709 6486 PC A0G/MF A01 
SAND-79-1743C 

Low lon Erosion Studies of Machine Faceted Stain- 


a8 

SAND-79-1743C 5376 PC AO2/MF A01 
SAND-79-1748 

Optimization of the Particle Pusher in a Diode Simulation 


SAND-79-1748 5481 PC A02/MF A01 
SAND-79-1750C 


Relies 7 wera PC AGA/MF AOI 


Sue moran Fourteenth Quarterly Report, Apri- 
es ore 5341 PC AG3/MF A01 


Silicon. 
6486 PC A02/MF A01 


Melt/Concrete interactions: The Sandia Experimental Pro- 
EAND-78-1918C = 5461 Pe Aoa/Mar aot 
SAND-79-1919C 


Electro-Optical Streak Camera cme for 13 
SAND-79-1919C PO AoaiMe aot 


Ersemmerts Eiects Aasecteted with the Tranmpertation 


OR-52 VOL. 83, No. 22 


SAND-79-1929C 
SAND-79-1967 


dy Trough 50 Senter Quarterly Report of Progress, 1 
Sano Te toe? — 5306 PC A03/MF A01 
SAND-79-2016 


of Minerals in Coal. 
svete 


~ apera 


SAND- 
SAND-79-2031C 
Geomechanics investigations of SPR Crude Oil Storage 


Caverns. 
SAND-79-2031C 5489 PC A03/MF A01 
SAND-79-2072 


improved Fracturing Second Quarterly Report, July 1979- 


1979. 
SaND702072 5341 PC A02/MF A01 
SAND-79-2073 


78-2073 620s 5328 Bc A02/ME A01 


SAND-79-2133C 


Pulsed Power Particle Beam Fusion Research. 
SAND-79-2133C 5420 PC A02/MF A01 


SAND-79-2146C 
Darrieus Vertical Axis Wind Turbine Coe Overview. 
SAND-79-2146C PC A02/MF A01 
SAND-79-2151 


Fossil ier Subsidence 
, 1979. 
51 
SAND-79-2154C 


See Gated Restos: bh Penpetbe, 
79-2154C 5365 PC A02/MF A01 
enbtnaen 


Se renee CR @ Ce’ Qgy Mee 


SAND-79-2178 5458 PC A03/MF A01 
“cee tee 

Magma Energy Research Project, FY 1979 Annual Prog- 
SAND 70 2508 5342 PC A0S/MF A01 
SAND-79-2221C 
Ti Assessment: Line-Focus Concentrators. 
SAND Toeenc 5359 PC A02/MF A01 
SAND-79-2223 
Hardware implementation of a Digital Sensor Signal Pro- 
cessor. 
SAND-79-2223 5355 PC A03/MF A01 
SAND-79-2240 
Sandie irradiator for Dried Sewage Solids. Final Safety 


5395 PC A07/MF A01 


5436 PC A02/MF A01 


5341 PC AG3/MF A01 


— ee 
5332 PC A02/MF A01 


Program. First Progress Report, 
5341 PC A03/MF A01 


Process for the Preparation of Wurtzite-Like Boron Nitride, 
Boron Nitride. 


and Wurtzite-Like 
79-6067 5369 PC A03/MF A01 
SAND-79-7014 
and Fabrication of om Combined Photovol- 


Non-Tracking Collector. 
SAND-79-7014 5365 PC A04/MF A01 


5365 PC A11/MF A01 


Creep Behavior of Bedded Salt from Southeastern New 
See eae. 

SAND-79- 5332 PC A07/MF A01 
uname 

Meteorological and Air Data Quarterly WIiPP 
renee A 

SAND-79- 6273 PC A10/MF A01 
SAND-79-7111 
Thermomechanical 
SAND-79-7111 


SAND-79-7118 
User's Manual for GEOTEMP, a Computer Code for Pre- 
Downhole Wellbore and Soil Temperatures in Geo- 


thermal Wells. Appendix to Part | 
SAND-79-7118 ae PC A05/MF A01 


Response of WIPP Repositories. 
i 5436 PC A0S/MF A01 


SAND-79-8068 

Causes of Weld Porosity in Electroformed Nickel. 

SAND-79-8068 5397 PC A02/MF A01 
ye ne 

progese sepa 5368 PC A08/MF AOt 
SAND-79-€265 


SAno pe case — bake Pc A02/MF A01 


SAND-79-8633 
Sees See, ey et Gu Sete @ oe 
Set end Ugud Metal 

5365 PC A03/MF A01 
SAND-79-8647 
Fixed Site Hydrogen Storage. |. Applications 
SAND-79-8647 Pree PC ROS/MF AO1 
SAND-79-8659 
New Real-Time isokinetic Dust Mass 
SAND-79-8659 5395 PC MF A01 
SAND-79-8735 
Effect of Nitrogen on Stacking Fault Energy of Fe-Ni-Cr-Mn 
SAND-79-8735 5376 PC A02/MF A01 


SAND-79-8805 
Effects of Selective Diffusion on the Stability of Burner-Sta- 
bilized Premixed Flames. 


5487 PC A03/MF A01 
SAND-80-0038 
Finite Material ee 
tion in lon-Driven 
SAND-80-0038 5420 PC A03/MF A01 
SAND-80-0056 
Central Receiver Test F Software for 
Solar Experiment. 
SAND-80-0056 5359 PC A04/MF A01 
SAND-80-0057C 
Drilling Horizontal Holes in Coal Bed from the Surface with 


Water Jets. 
i7C 5342 PC A02/MF A01 
SAND-80-0109C 
Use of Thin Glass Reflectors for Solar Concentrators. 
SAND-80-0109C 5359 PC A02/MF A01 
= 5 


Se eo 
. 5376 PC A03/MF A01 

Photovoltaic Intermediate Applications. 
5365 PC A02/MF A01 


Sandia Battery Program for Energy Storage in Photovoltaic 


5368 PC A02/MF A01 
SAND-80-0261 


Phoenix | Energy Extraction Experiment. 
SAND-80-0261 5462 PC A03/MF A01 


SAND-80-0269C 
Solutions for Resistance-after-Fire Problems in an Electric 
Match. 


SAND-80-0269C 5365 PC A02/MF A01 
SAND-80-0354 
SAND 80 S054 5352 PC A06/MF A01 


SAND-80-0414 


Intrusion Data Systerr 4 
SAND S0-0414 Wiese PC A02/MF A01 
SAND-80-0459 

Downhole Television (DHTV) Applications in Borehole Plug- 


5436 PC A03/MF A01 


5382 PC A03/MF A01 


Pressure Measurements in Low Permeability Formations. 
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5342 PC A02/MF A01 


Materials from the 2ND international Training 
on Physical Protection of Nuclear Facilities and Ma- 


Module 13. 
5451 PC E07/MF A01 


5278 PC A02/MF A01 


5489 PC A03/MF A01 


Uses Program. Progress Report Ending Decem- 
5304 PC A04/MF A01 


Cesium- Core of 
be face um-137 Through a Solid Magenta 


SAND-80"1250 
SAND-80-1325C 


See Saas © Or ae 


are. 
1325C 5376 PC A02/MF A01 
SAND-80-1351C 
Laboratory Testing of Percussion Drills for Geothermal Ap- 


1351C 5342 PC A02/MF A01 


5436 PC A03/MF A01 


of Uranium(V!) Asso- 


5436 PC A03/MF A01 


5376 PC A02/MF A01 


5420 PC A02/MF A01 


3 wo-Dimensional Eulerian Code for Computation 
of Material Motion in Two Dimensions. 
SAND-80-1984C 5461 PC A02/MF A01 


SAND-80-2026C 
Detection, Diagnosis, and Prognosis in Geothermal Well 
: : 5342 PC A02/MF A01 


5461 PC A03/MF A01 


and Techniques 
5436 PC A04/MF A01 


5325 PC A0G/MF A01 


Sigma Phase 
Thermal 


Formation in Alloys for SO sub 2 /SC sub 3 
Storage 
5368 PC A03/MF A01 


SAND-80-6215 
Soeete Setpter of Laan Graven 


Titanium 
5376 PC MF AO1 
5376 PC A03/MF A01 


Solar Plants: General Principles 


Process for T 

Manufacturing a High-Temperature Electro- 
5367 PC A02/MF A01 
and Hydrodynamic instabil- 


Taroet 
5479 PC A11/MF A01 


SBI-AD-E001-441 


and Code. 


DONAF-1: An Fallout Prediction Model 
nm 5437 PC A07/MF A01 


AD-A130 291/8 
SBI-AD-E301-155 


Se eee CO Conn ee 
AD-A130 292/6 5424 PC A06/MF A01 
SBI-AD-E850-358 


Lemoore NAS, California. Revised Uniform vw aed of 
ica ne nad 
AD-A130 205/8 


PC A19/MF A01 
SBI-AD-E850-374 


Cloud/Clear/Snow Analysis Based on Satellite Data. 
AD-A130 201/7 5270 PC A03/MF A01 


SBI-AD-F 300-274 
Numerical Computation of Base Flow for a Projectile at 


Transonic 
AD-A130 2893/4 5457 PC A03/MF A01 
SBI-AD-F500- 164 
Safety Evaluation of ‘PHOTO FINISH’. 
AD-A130 203/3 5366 PC A03/MF A01 
SBI-AD-F500-165 
Space Harmonic Perturbations in Travelling Wave 

AD-A130 204/1 5344 PC A03/MF A01 
$C5117.14FR 

Research on Microstructurally Developed Toughening 
Mechanisms in Ceramics. 

AD-A130 394/0 5368 PC A03/MF A01 


Zenith Angie Limits of Cosmic Ray Access to an Earth 


AD-A130 216/5 5267 PC A02/MF A01 
SCPRI-RM-1-77 


Progress Report. Details of the Monthly Results of Meas- 

SCPRI-RM-1-77 5439 PC A03/MF A01 
SCPRI-RM-2-1977 

Progress Report. Details of the Monthly Results of Meas- 

SCPRI-RM-2-1977 5439 PC A02/MF A01 
SCPRI-RM-11-1977 

Progress Report. Details of the Monthly Results of Meas- 

urements. 


SCPRI-RM-11-1977 5439 PC A03/MF A01 
SD-TR-83-27 


ADAISO 2187? . 
SD-TR-83-44 

Quanttative Methodology for Estimating Total System Cost 

AD-A130 470/8 5273 PC A04/MF A01 
SEFES-83-10 

Forest Statistics for North Georgia, 1963. 


5265 
SEFES-63-11 
Forest Statistics for 1962. 
Georgia, 


SEFES-83-13 
Incidence and impact of Damage to Florida's Timber, 1980. 


Handbook. 
PC A04/MF A01 


PC A03/MF A01 


5264 PC A04/MF A01 


SERI/SP-763-717 


PB83-239426 6265 PC AG3/MF AG1 
SER-A-57 


Turbulence Model for of Motion. 
N83-27174/2 Cer Nera eS D PC Ata/ME aot 


SER-A-58 
Numerical Prediction of Vertical Turbulent Exchange in 
Stratified Flows. 
N63-27340/9 5329 PC A02/MF AO1 
SER-A-6E 
State Space Models of the Nash Cascade: Kinematic and 


N63-27341/7 5333 PC A03/MF At 
SER-A-71 

On the Discretization of the Continuous Nach-Cascade. 

N83-27342/5 5333 PC AG3/MF At 
SER-A-65 


SSS ete a a 


SER-A-87 
oo 


Reso7esa/1 5271 PC AG2/MF AG1 


SER-510112-V-1-1 


Rotor/Tall Rotor/Airtrame in- 
fereotone in Hover. Vohume 1: Text and 
N83-26820/1 A21/MF A01 


ay 1, Torey 31078 


Sabina 


Activities in Photovoltaics for FY 79. 
1-473 5365 PC AQ2/MF A01 


SERI/PR-35 1-480 
ee July 1, 1979-Sep- 


pe my thy ony = hy a eae 

Sessootoes Bsk"tc PC A03/MF A01 
SERI/SP-763-506 

Energy in Mexico: A Profile of Solar Energy Activity in its 


National Context. 
SERI/SP-763-606 5360 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


SERI/SP-763-718 
Soler in A Profile of Renewable 
bay fon Ae dy tally: Energy Activity 
5360 PC A06/MF A01 


5360 Wwossed PC A0G/MF AO1 


5366 PC A06/MF A01 


Two Case Studies of the Application of Solar Energy for in- 
Process Heat. 


dustrial 

5400 PC A02/MF A01 
SERI/TP-333-485 
Development of a Solar Thermal Receiver for High Tem- 


5360 PC A02/MF A01 


wees: FOr ot m0 PC AG2/MF AOI 


A 
SERI-TP-354-466 5281 PC A02/MF A01 


SERI/TP-355-490 

Aarual Cycle Tara Every a Community Solar Systern Using 
ee PC A02/MF A01 

auapenen 


SESE g mere om Say 


5360 PC A02/MF A01 
SERI/TP-451-507 


Se eerie Cen Oak teres. 
5360 PC A02/MF A01 


Calis: Potential Advantages. 
5366 PC A02/MF A01 


5385 PC A02/MF A01 


Rates and Service Policies as Potential Barriers to 
Penetration of Decentralized Solar Technol- 


5281 PC A07/MF A01 
cr. aa. 
PC AO3/MF A01 


5361 PC A06/MF A01 


5361 PC A03/MF A01 


of 
1981. 
A06/MF A01 


Condutore, Fil Report 16 hors 1680-16 
SERI/TR-8002-6-T1 5366 


SERI/TR-6232-1-T1 
{TO/Silicon SIS Solar 


Fabrication and Characterization of 

Wana 9 30, 1980. 

SERI/TR-8232-1-T1 PC A08/MF A01 
SGAE-3014 


Thermodynamics of the System Uranium Dioxide-Fission 


— 5455 PC AQ4/MF A01 
SLAC-PUB-2372 


Elements of Quantum Chromodynamics. 
SLAC-PUB-2372 5477 PC AO7/MF A01 


Rt Sources Developments. 


Further Measurements of Parity Non-Conservation in in- 
5477 PC A02/MF A01 


5468 PC A02/MF A01 


PDP-11 Front-End for a VAX-11/780. 
alanis 5468 PC A02/MF A01 


“Se ores cee meee 


of Superheavy Magnetic Monopoles in Grand 
5477 PC A02/MF A01 


Polarized E exp - E exp + Physics in Linear Colliders. 


OR-54 VOL. 83, No. 22 


SLAC-PUB-2649 5478 PC A02/MF A01 
SLAC-PUB-2656 
Se hte Cate 
2656 5478 PC 
SLAC-PUB-2666 


Some Schemes for on-Line Correction of the Closed Orbit, 
and beta Functions in PEP. 
5468 PC A02/MF A01 


amics. 
MF A01 


SLAC-PUB-2675 
Se es acttans Gately Cytgne 
SLAC-PUB-2675 PC Ag2/MF AOt 


5356 PC A04/MF A01 


Vegetation of Deposited Materials. 1. Re- 
i Nuchles Gnd Skrulated Fallout Parties in’ Pes- 


5310 PC A03/MF A01 


PC 


* Desig & Reporting Sytom fr ne PLO 1T Model. 
5280 


PC AO5/MF A01 
SOLAR/0010-79/12 
Environmental Data for Sites in the National Solar Data 


Network. 

SOLAR/0010-79/12 5273 PC A10/MF A01 
SOLAR/0010-80/02 

Environmental Data for Sites in the National Solar Data 


Network. 
SOLAR/0010-80/02 5385 PC A10/MF A01 
SOLAR/2019-79/60 


oo Sart Paper, tw tinue Petennse Catone 
Center, Keystone, South Dakota. 
SOLAR 2010-70/60 


5385 PC A03/MF A01 
SOLAR/2070-79/60 
Solar Project Cost Report for First Baptist Church, Aber- 


deen, South 
SOLAR/2070-79/60 5385 PC A03/MF A01 


SP-RAPP-1982:05 


ralharvermatod fot bla Pamadehya Tar Polar 


from Home ee ee 
Climate Chamber for Other Pollutants), 
PB83-239689 5308 PC E04/MF E01 
SP-RAPP-1962:06 

Storsaeckar foer Farligt Gods (Large Bags for Dangerous 
Goods), 

Pees 230855 5392 PC E03/MF E01 
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Treasury Agency Location Code 
For Government Users 
TI 
OTIC User Code (who report on SF-224) 
a a (8 digit) 


eepeth (ssh lar a~ 


SHIP TO: 


(Enter if different from address at left) 


Name 
Organization 
Address. 


City, State, ZIP 


ORDER OPTIONS 


It is vital that you order by NTIS order number or your order will be 
manually filled, causing a delay. You can opt for airmail/first class 


Ship & Bill. See reverse (not applicable outside North America). delivery as indicated below. Just check the Priority Mail Services box. If 
Charge to my [[] American Express [1] Visa ([] Master Card. you're really pressed for time, call the NTIS Rush Handling Service (703) 


Account no. 
Card expiration date 
Signature 


487-4700 or (800) 336-4700. For a $10 per copy charge your order will 
be mailed within 8 working hours. Or, you can pick up your order in the 
Washington Information Center & Bookstore or at our Springfield Opera- 
tions Center within 24 hours for a $6 per copy charge. 


(Required to validate order) 


NTIS ORDER NUMBER*** 


USER ROUTING PRIORITY* | = TOTAL 
CODE (see reverse) £ eananes PRICE 


Hn 


*Add $3 per item for First Class Delivery in North America; 
Add $5 for each paper copy Airmail Delivery outside North America. 


**ALL PRICES SUBJECT TO CHANGE. 


***If ordering by title or if item ordered is a magnetic tape, please see reverse side. 
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USER ROUTING CODE: NTIS can label each item for routing within your organization. If you want this service put your routing code in the box marked 
USER ROUTING CODE (Limit eight characters) 


SHIP & BILL SERVICE: Prepayment helps to expedite your order and can be accomplished through the use of an NTIS Deposit Account, check 
money order, or charge card account number ¢ For “Ship and Bill,” NTIS charges $5 extra for each order (regardless of the 
number of items; $5 extra for each NTISearch; ¢ NTIS does not “Ship and Bill” for orders outside North America 


ORDERING MAGNETIC TAPE: 


(check mode) D 9 track O D 1600 BPI 0 6250 BPI (odd parity) 


ORDERING BY TITLE: if ordering without an NTIS order number (by title only) allow an additional two weeks 


TITLE #1 


Sponsor's Series # Contract or Grant Number of Report Date Published 


Originator (Give specific laboratory, or division and location.) Personal Author 





Turn to other side. Write “1" in the NTIS Order Number block and complete the rest of the line 


TITLE {2 


Sponsor's Series # Contract or Grant Number of Report Date Published 
Originator (Give specific laboratory, or division and location.) Personal Author 


Turn to other side. Write “2” in the NTIS Order Number block and complete the rest of the line 


TITLE #3 


Sponsor's Series # Contract or Grant Number of Report Date Published 


Originator (Give specific laboratory, or division and location.) Personal Author 


Turn to other side. Write “3" in the NTIS Order Number block and complete the rest of the line 


TITLE #4 


Sponsor's Series # Contract or Grant Number of Report Date Published 


Originator (Give specific laboratory, or division and location.) Personal Author 


Turn to other side. Write “4" in the NTIS Order Number block and complete the rest of the line 


TITLE #5 


Sponsor's Series # Contract or Grant Number of Report Date Published 


Originator (Give specific laboratory, or division and location.) Personal Author 


Turn to other side. Write “5" in the NTIS Order Number block and complete the rest of the line. 





Foreign NTIS Cooperating Organizations 


NTIS is represented in many countries around the world by local organizations. These representatives ensure NTIS clients in those countries 
of fast and efficient service when transacting business with NTIS. They offer the convenience of accepting payment in local currencies and, any 


order-related problem can also be resolved by them. These representatives may also serve as an additional channel for non-U.S. information 
acquisitions. 


NTIS clients in the countries listed below should direct all orders and inquiries to these representatives. 


AUSTRALIA 

The Australian Financial Review 
Attn: Ken McGregor 

235-243 Jones Street Broadway 
Box 506 

Sydney, Australia NSW 2001 


BANGLADESH 
Micro-industry Development 
Assistance Society (MIDAS) 
G.P.0. Box 800 

Dhaka 2, Bangladesh 


BARGADOS 

Caribbean Development Bank (CDB) 
Attn: Ingrid Douglas 

Technology Unit 

P.O. Box 408 

Wildey, St. Michael 

Barbados, W.! 


BOLIVIA 
Direccion General de Normas y 
Tecnologia (DGNT) 
Attn: Ing. Carlos Garvizu 
Jefe del SITI 
Casilla Postal 4430 
La Paz, Bolivia 


BOTSWANA 

The Botswana Technology Centre 
Attn: Derek Medford 

P.O. Box 438 

Gaborone, Botswana 


BRAZIL 

Barroslearn 

Attn: Benedict Cohen 

Rua 24 de Maio, 62-5/andar 
Sao Paulo, Brazil CEP 01041 


CHILE 

Instituto de Investigaciones 
Tecnologicas (INTEC) 

Attn: Margarita Barraza 

Casilla 667 

Av. Santa Maria 06500 (Lo Curro) 

Santiago, Chile 


CHINA 

Institute of Scientific & Technical 
Information of China (ISTIC) 

P.O. Box 640, Beijing 

People’s Republic of China 


COLOMBIA 

Fondo Colombiano de Investigaciones 
Cientificas (COLCIENCIAS) 

Division Proyectos Especiales 

Attn: German Escorcia S 

Apartado Aereo 051 580 

Bogota, D.E., Colombia 


COSTA RICA 

Instituto Tecnologico de Costa Rica 
(ITCR) 

Attn: Ing. Rocio Valverde de Gutierrez 

Apartado 159 

7050 Cartago, Costa Rica 


DOMINICAN REPUBLIC 

Instituto Dominicano de Tecnologia 
industrial (INDOTEC) 

Attn: Seccion NTIS 

Ave. Jose Nunez de Caceres 

Apartado Postal 329-2 

Santo Domingo, Dominican Republic 


ECUADOR 

Centro de Desarrollo Industrial del 
Ecuador (CENDES) 

Servicio de Informacion Tecnica 
Attn: Ing. lidefonso Bohorquez 
Apartado 5833 

Guayaquil, Ecuador 


Escuela Politecnica Nacional (EPN) 

Instituto de Investigaciones 
Tecnologicas 

Attn: Jaime Velasquez 

Apartado 2759 

Quito, Ecuador 


EL SALVADOR 

Centro Nacional de Productividad 
(CENAP) 

Attn: Director 

Servicio de Informacion y 
Transferencia de Tecnologia 

Avenida Espana 732 

San Salvador, El Salvador 


FRANCE 

MIKRO-CERID 

Attn: Jean Pioch 

134 bis Rue de Vieux Pont de Sevres 
92100 Boulogne 

Billancourt, France 


GHANA 

Pendohbrukes Ltd 

Attn: Augustus Brookman-Amissah 
Box 01456-OSU 

Accra, Ghana 


GUATEMALA 

Instituto Tecnico de Capacitacion y 
Productividad (INTECAP) 

Attn: Lic. Francisco Ralon 

Apartado 2568 

Guatemala, Guatemala 


HAITI 

Office National de Technologie (ONT) 
Attn: Pierre Menuau 

Rue Lambert No. 48 

Apt. 9 et 10 

Boite Postale 15536 

Petion-Ville, Haiti 


HONDURAS 

Centro de Informacion Industrial (Cll) 
Attn: Seccion NTIS 

Apartado Postal No. 19 

Colonia Kennedy 

Tegucigalpa, D.C., Honduras 


INDIA 

Allied Publishers, Pvt. Lid. 
Attn: NTIS Division 

751 Mount Rd 

Madras, 600002, India 


Constellate Consultants (P) Lid 
Attn: Mr. Prithvi Haldea 

Chief Executive 
505 Vishal Bhavan, 95 Nehru Place 
New Delhi 110019, India 


Higginbotham’'s Lid. 
Attn: Mr. V. Balaraman 
Director and Manager 
814 Anna Salai 
Madras 600002, India 


INDONESIA 

Pusat Dokumentasi limiah Nasional 
(PDIN) 

Attn: Bambang Supriyo Utomo 

J. Jenderal Gatot Subroto 

P.O. Box 3065/Jkt 

Jakarta, Indonesia 


ITALY 

Slamark International SpA 
Attn: Dr. Georgette Lubbock 
via Giacomo Trevis 88 
00147 Rome, Italy 


JAMAICA 

Scientific Research Council (SRC) 
Attn: Merline Smith 

P.O. Box 350 

Kingston 6, Jamaica, W.I. 


JAPAN 

Mitsubishi Research Institute Inc. (MRI) 
Attn: Yasuo Nobuhara 

Time & Life Building 

3-6 Otemachi 2-chome 

Chiyoda-ku, Tokyo 100 Japan 


KENYA 

Africa Book Services (E.A.), Lid 
Attn: Mr. M.B. Dar 

P.O. Box 45245 

Nairobi, Kenya 


KOREA 

Korea Institute for industrial Economics 
and Technology (K.1.E.T.) 

Attn: Mr. Jae-ho Cho 

P.0. Box 205/Cheongryangri 

Seoul, Korea 


MEXICO 

INFOTEC 

Attn: Jorge Cepeda 

Apartado 19-194 

Col. MIXCOAC - Benito Juarez 
03910 Mexico, D.F. Mexico 


NEPAL 

Rescarch Centre tor Applied Science 
and Technology (RECAST) 

Attn: Mr. Purna Amatya 

Tribhuvan University 

Kirtipur, Kathmandu, Nepal 


NEW ZEALAND 

R. Hill and Son 

ideal House 

Eden Street 

New Market, Auckland 1 
New Zealand 


NICARAGUA 

Centro Nicaraguense de Informacion 
Tecnologica (CENIT) 

Attn: NTIS Division 

Apartado 316 

Managua, Nicaragua 


NIGERIA 

Federal institute of Industrial Research 
(FRO) Oshodi 

Attn: Mr. R.0. Sodipe 

Office of the Research Director 

Private Mail Bag 2 1023 Ikeja 

Lagos State, Nigeria 


PAKISTAN 

Pakistan Scientific & Technological 
information Centre (PASTIC) 

Attn: Mr. Zafar ul-Hasan 

142-C/M P.E.C.H.S. 

Karachi-29, Pakistan 


PANAMA 

Grupo de Tecnologia Apropiada (GTA) 
Attn: Glenda de Bern 

Apartado 8046 

Panama 7, Panama 


PARAGUAY 

Instituto Nacional de Tecnologia y 
Normalizacion (INTN) 

Avenida General Artigas y General Roa 

Attn: Dr. Jose Martino 

Casilla de Correo 967 

Asuncion, Paraguay 


PERU 

Consejo Nacional de Ciencia y 
Tecnologia 

Commission de Desarrollo Cientifico 

Apartado Postal 1984 

Lima, 100, Peru 


PHILIPPINES 

Technology Resource Center (TRC) 
Attn: Manuel Vergara 

TRC Building 

Buendia Avenue Extension 

Makati, Metro Manila, Philippines 


PUERTO RICO 

Universidad de Puerto Rico (Mayaguez) 
Centro de informacion Tecnica 

Attn: Lueny Morell de Ramirez 
Mayaguez, Puerto Rico 00708 


SENEGAL 

Secretaire d’Etat pour la Recherche 
Scientifique et Technologique 

61 Boulevard Pinet-Laprade 

B.P. 3218 

Dakar, Senegal 


SRI LANKA 

Natural Resources, Energy & Science 
Authority of Sri Lanka (NESA) 

Sri Lanka Scientific and Technical 
Information Centre (SLSTIC) 

47/5 Maitland Place 

Attn: Mr. N.U. Yapa 

Colombo 7, Sri Lanka 


SUDAN 

The National Council for Research 
Attn: Abdalla Mohamed El Kheir 
P.O. Box 2404 

Khartoum, Sudan 


SWEDEN 

STUDSVIK Biblioteket 
Attn: Vicki Pell 
$-611-82 Nykoping 
Sweden 


TANZANIA 

Tanzania Research Information 
Service (TANRIS) 

Attn: Hamisi M. Nguli 

P.O. Box 4302 

Kivukoni Front 

Dar es Salaam, Tanzania 


THAILAND 

Thai'and Management Association 
(TMA) 

Attn: Mr. Suthep Visavakul 

308 Silom Road 

Bangkok 5, Thailand 


TUNISIA 

Societe Tunisienne de Diffusion 
Attn: Mme. Sarrah Klibi 

5, Ave. de Carthage 

Tunis, Tunisia 


UNITED KINGDOM 
MICROINFO LIMITED 

Attn: Roy Selwyn 

Newman Lane 

P.O. Box 3 

Alton, Hampshire GU34 2PG 
England 


VENEZUELA 

Mary Luz de Martinez 

Red de informacion en Ingenieria 
Arquitectura y Afines (REDINARA) 

Biblioteca 

Avenida Principal de los Caobos 

Apartado 2006 

Caracas 105, Venezuela 


ZAIRE 

Institut Superieur de Developpe- 
ment Rural 

Attn: M. Georges Detour 

B.P. 2849, Bukavu 

Republique du Zaire 
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SOCIAL SCIENCES NUMBER INDEX 


Special Fourth-Class Rate 
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R MI 48106 


| MATHEMATICAL SCIENCES 


MECHANICAL, INDUSTRIAL, 
CIVIL, AND MARINE ENGINEERING 


METHODS AND EQUIPMENT 


75 MILITARY SCIENCES 
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5285 Port Royal Road 


U.S. DEPARTMENT OF COMMERCE 
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| NAVIGATION, COMMUNICATIONS, 
DETECTION, AND COUNTERMEASURES 


i®@. NUCLEAR SCIENCE AND TECHNOLOGY 


§ ORDNANCE 


RRRRRRFARARARARARSRARE’ 


PHYSICS 


page increment, or portion thereof. 


**Contact NTIS for price quote. 


*Add $1.50 for each additional 25- 
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PROPULSION AND FUELS 
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